Warfarin resistance is associated with a protein component of the vitamin K 2,3-epoxide reductase enzyme complex in rat liver.
Warfarin, the most used drug in the world in long-term anticoagulation prophylaxis, targets the vitamin K 2,3-epoxide reductase (VKOR) of the vitamin K cycle in liver. Recently, the enzyme has been identified as a multicomponent lipid-protein enzyme system in the endoplasmic reticulum (ER) membrane (17). As the first step towards understanding genetic resistance to warfarin, we present in this paper data on VKOR from normal and a strain of warfarin resistant laboratory rats maintained in the United States. Metal induced in vitro assembly of the enzyme complex demonstrates that the glutathione-S-transferase (GST) enzyme component of the complex loses its GST activity upon formation of VKOR. Less VKOR activity is measured upon assembly of the complex from warfarin resistant rats. The GST activity measured in warfarin resistant rats, before assembly of the complex, is 10-fold less sensitive to warfarin inhibition than the GST activity measured in normal rats. Microsomal epoxide hydrolase (mEH) is the second component of VKOR. When incubated with the components of VKOR before assembly of the complex, antibodies raised against mEH prevented formation of the enzyme complex. Sequencing of mEH cDNAs from normal and warfarin resistant rats revealed identical sequences. The data suggest that the mutation responsible for genetic warfarin resistance is associated with the GST component of VKOR.